Trypsin digest coupled with two-dimensional shotgun proteomics reveals the involvement of multiple signaling pathways in functional remodeling of late-gestation uteri in rats.
Pregnant uteri become quiescent after functional remodeling but details are not fully known. Here we revealed uterine proteins of late-gestation rats by 2-D shotgun proteomic analysis and correlated protein expression with uterine functions. After duplication, 239 proteins were identified. About 190 proteins commonly found in duplicate analyses were subjected to functional annotation. The proteins associated with signal transduction fell into three known pathways. Western blotting and functional data indicated that: (i) a reduction of Na(+)/K(+)-ATPase-related proteins was associated with the decrease of contraction rate, (ii) a reduction of tyrosine hydroxylase and cyclic AMP-dependent protein kinase type II-alpha regulatory chain (PKARII alpha) was associated with an increase in the relaxation response to 8-bromo-cAMP, and (iii) in the presence of Ras, an increased expression of nucleolin was associated with the elevation of Bcl-xL, an antiapoptotic protein. In conclusion, 2-D shotgun proteomic analysis provides a global database of uterine proteins for hypothesis-driven studies. Our data suggest that in late-gestation uteri down-regulation of PKARII alpha and Na(+)/K(+)-ATPase may cause functional remodeling and lead to uterine quiescent. Up-regulation of antiapoptotic proteins (nucleolin and Bcl-xL) in the Ras-mediated pathway may maintain cell survival and counteract cell loss during remodeling.